Both the production and the use of official statistics are important in the business of government. In New Zealand, concern persists about many government advisors' low level of statistical capability. One programme designed specifically to enhance capability is New Zealand's National Certificate of Official Statistics, first introduced in 2007 and originally targeted at government policy analysts and advisors. It now includes participants from many agencies, including the National Statistics Office. The competency-based 40-credit certificate comprises four taught units that aim to give students skills in basic official statistics and in critically evaluating statistical, research, policy, or media publications for their quality (of data, survey design, analysis, and conclusions) and appropriateness for some policy issue (e.g., how to reduce problem gambling), together with an 'umbrella' workplace-based statistics project. Case studies are used to embed the statistics learning into the real-world context of these students. Several surveys of students and their managers were undertaken to evaluate the effectiveness of the certificate in terms of enhancing skill levels and meeting organisational needs and also to examine barriers to completion of the certificate. The results were used to both modify the programme and extend its international applicability.
Introduction
Government benefits from having employees that are able to use, understand and generate official statistics. The New Zealand Prime Minister's personal science advisor, Dr. Peter Gluckman, drew attention to the need for clear monitoring and evaluation of key policies and programmes in New Zealand, and to a lack of capability in the state sector to achieve these tasks. He stated that "the costs and implications of inferior science or wrong data leading to policy decisions are immense" (Gluckman 2011, 15) and also emphasized that all governments want the best outcomes from their investments and need good data. Some of these data are in government-owned administrative data sets, many of which (for example in health and education) are used to generate official statistics. Although basic statistical capability is one of the skills that newly recruited government advisors are expected to have (Forbes 2011) , consultation both by the National Statistics Office, Statistics New Zealand (Forbes 2009) , and by the School of Government at Victoria University (Forbes 2011 ) with state-sector statisticians, policy, and senior managers (including chief executives) identified variable or insufficient statistical skills in some agencies.
As a result, using his statutory coordination role for official statistics under the Statistics Act 1975, Section 3(2) (New Zealand Government 1975) , the New Zealand government statistician decided to help raise the statistical capability of state-sector employees through investment in a joint general manager (Statistics Education) position within Statistics New Zealand and an academic (adjunct professor) position in the School of Government at Victoria University. Collaborative development with academics at other universities resulted in a suite of training opportunities, including a National Certificate in Official Statistics for state-sector employees and a postgraduate (Honours) course in official statistics that uses advanced video-conferencing, allowing student interaction and input from computers or lecturers at multiple sites. The Honours course involved teaching staff from different New Zealand universities who had specialist expertise in particular areas of official statistics, such as demography, data matching, survey design, social statistics, macroeconomic statistics, and so on. In the 2014 academic year, the course had 50 students participating at six New Zealand universities (Harraway and Forbes 2013) . However, the focus of this article is on the National Certificate of Official Statistics. One of the features of this certificate is that it is targeted at state-sector users of official statistics, unlike courses such as the Postgraduate Certificate/Diploma and Masters in Official Statistics developed by the University of Southampton and the Government Statistical Service in the United Kingdom (2015) or the courses offered by UNSIAP (United Nations Statistical Institute for Asia and the Pacific) that target producers of official statistics (usually employees of national statistics offices).
Several surveys of students and/or their managers were used to determine whether the certificate meets the needs of current participants and their managers and what the barriers to completion of the certificate were. Modifications have since been made to the structure and content of the certificate, some of which was designed specifically to increase its international applicability.
National Certificate in Official Statistics
The National Certificate in Official Statistics was developed in 2007 based on statistical thinking theory, but focused on official statistics as well as general statistics methods (Forbes 2009; Forbes et al. 2010) . A group of academics from statistics departments at the seven main New Zealand universities were involved in its design and implementation, and several continue to be involved in teaching and assessment. The certificate is at Level 5 (approximately equivalent to the first year of university studies) on New Zealand's vocational training framework, the New Zealand Qualifications Framework (National Qualifications Framework Project Team 2005) , and is competency based (no grades are awarded and students can resit questions or units until they reach the required standard). From its inception, the certificate comprised four taught units (called Unit Standards in the New Zealand context):
1. Resolve ethical and legal issues in the collection and use of data in a public-sector context. Includes understanding and interpretation of national official statistics and other relevant (e.g., privacy) legislation, internationally agreed (e.g., United Nations Statistics Commission) principles with a focus on confidentiality and security of data, and other ethical issues that should be considered (such as cultural or responseburden concerns) 2. Interpret statistical information to form conclusions for projects in a public-sector context. Covers basic descriptive statistics and graphs for univariate and bivariate combinations of categorical and numeric variables, simple time series and index numbers (including rebasing and deflation) and demographic techniques (age standardisation and odds ratios) together with the appropriate use of these to address a given policy question. 3. Assess a sample survey and evaluate inferences in a public-sector context.
Includes description and assessment of administrative and survey data collections, simple estimation (calculation of 95% confidence intervals) and interpretation of simple inferential statistics (e.g., t-tests and Chi-squared tests). 4. Evaluate and use statistical information to make policy recommendations in a public-sector context. Using their learning from the previous three units, students evaluate the appropriateness of different data collections to help answer a given policy question and also describe the properties, including simple survey design, of appropriate new data collections.
The teaching for all these units takes place in one or two day blocks in a traditional classroom setting using small workshops. The units were usually spaced six to eight weeks apart to give students time to complete the assessment for one unit before doing the learning for the next. Both the learning and assessment focus on evaluating real statistical, research, policy, and media publications. Two main 'case study' publications (official statistics or other government agency releases, research reports, or media articles) are chosen for use across all four units for teaching purposes and two different publications are chosen for assessment purposes. The four units account for 24 of the total 40 credits needed to gain the certificate, with each credit representing about ten hours of work. In 2007 and 2008, students could select the remaining 16 credits from a set of level four or five units registered on the framework that were deemed to be appropriate for the publicsector context, such as management and communication skills or knowledge of publicsector processes. This was changed in 2009 to a 16-credit research project based in the student's own workplace. One reason for this was that students could then make an immediate transfer of at least some of the skills learned in the taught units to their individual workplace and demonstrate the usefulness of these skills in their day-to-day work. As Vaughan (2008) states: "Workplace learning has a broader project and potential to link development of the individual with development of the organisation or business, through an emphasis on sustained development and learning processes as well as learning outcomes" (p. 1). In adult education, action learning is based on the premise that "adults should have control over the content and form of their education" (Pant 2006, 95) and the workplace-based project could be viewed as "an integrated activity that combines social investigation, educational work, and action" (International Council of Adult Education, cited in Pant 2006, 97) with students being able to negotiate with their managers and work on a topic of their own choosing. From the manager's perspective, it can also be a tool through which the organisation may derive new knowledge. Each cohort of students is designed to be small (15 -20 students) and all students are in current employment. In some, but not all years, there was more than one cohort of students. By 2013 there had been ten cohorts (nine in New Zealand and one in Tonga) with 185 students attending taught units. Students came from 37 different government and local authority agencies. However, not all were formally enrolled and some of those enrolled withdrew before attempting any assessments. Only 144 of the New Zealand students had signed training agreements. In recent years, students who just wanted the learning from a taught unit, but did not want to do the assessment, were able to pay a reduced fee. Between one to seven students annually have done this, with the most popular unit enrolled in being Evaluate and use statistical information to make policy recommendations in a publicsector context.
It was intended that students complete the certificate within twelve to eighteen months. However, students are notoriously late in completing assessments, with a few taking several years to gain the full qualification. If we consider just the early (2007 -2010) cohorts, the mean completion rate for the certificate is low (from 60 -71%, mean ¼ 65%). There are also a number of students (about ten percent) who complete all the four taught units but not the final 16-credit research component. One way of increasing completion rates could be to assist these students to finish their research projects.
As this research project is based in the student's own workplace, the level of statistics it contains is highly variable. But at a minimum, the project should contain graphs and at least one appropriate bivariate statistical analysis such as: relationships between pairs of numeric or categorical variables, confidence intervals for means or proportions, interpretation of hypothesis tests ( p-values) or investigation of time series. Examples of successfully completed projects are:
. Factors affecting participation in a government-funded children's Internet survey . Differences between Egyptian and New Zealand societies . Comparing religious affiliation for Tongans in the New Zealand and Tongan Censuses . Analysis of travel by preschool children using New Zealand Household Travel Survey data . Comparison of local and international prices in Tonga . Survey of SAS ECO users in Statistics New Zealand . Survey of transport issues for residents in a new subdivision in Christchurch, New Zealand . Differences between the CPI and Statistics New Zealand's Household Consumption Expenditure Implicit Price Deflator.
As reported in Forbes et al. (2010), the first cohort of students participating in the certificate was viewed, in part, as an introductory pilot. These students were surveyed in 2007, then in 2009 this survey was updated to include all those students (and their managers) who had enrolled in the certificate by mid-2009 (four cohorts of students). Another survey of the New Zealand students that started the certificate after the research project was made a compulsory part of the certificate (2009-2012 cohorts) was undertaken in late 2013. This was followed by a second survey of these students' managers to investigate their perceptions of the value of the certificate and barriers to its completion. These are important issues as all the students have their course costs approved by their managers and paid by their organisations.
Survey Method
Overall, the above three surveys (each comprising several student cohorts) of students and their managers were used to investigate three research questions:
1. Does the certificate programme meet the needs of students? 2. Does the certificate programme meet the needs of students' managers? 3. What are the barriers to students completing the certificate?
In all three surveys, only students formally doing the certificate (taking part in assessments) and their managers were asked to respond. Statistics New Zealand's Questionnaire Methodology and Development (QMD) team provided some assistance with questionnaire creation and pretesting of questions.
Pilot and 2009 Surveys
The views of the 13 students in the first (2007) cohort that had completed at least one taught unit were surveyed using a structured questionnaire with open-ended responses.
Students were asked about their reasons for enrolling in the certificate, their prior statistics learning, perceived barriers to completing the certificate, and whether they would recommend the certificate to others. Each student's manager was also surveyed for their expectations of the programme, support that they gave to students, perception of the statistical skills of students prior to enrolment and whether they would recommend the certificate to others. Managers were also asked about what improvements in staff performance or confidence they expected as a result of the certificate and whether they had any evidence of these being achieved. The course assessor was also asked to comment on possible improvements, and the level of complexity of the assessment questions in each taught unit was analysed using a method designed by Black and described in detail in Forbes et al. (2008) , where each question received a score according to the following increasing level of complexity:
This pilot survey was updated to include all students (and their managers) who had enrolled in the certificate by mid-2009. The major difference was that the students in the 2007 pilot were interviewed, whereas the 2009 survey used self-completed written questionnaires that could either be filled in online or downloaded and completed by pen and paper.
As both the pilot and update surveys used the same questions, the results were combined to give comparable results for all 58 students. The overall response rate of the combined evaluation was 62% for both students (36/58) and managers (21/34 managers responding for 27 students). However, it was not necessarily the case that the responding managers were managers of responding students.
2013 Surveys
The online software SurveyGizmo was used to manage the 2013 surveys. The questionnaire (see Supplemental material online at: http://dx.doi.org/10.1515/jos-2016-0042) contained a mixture of four-point Likert scale, simple multiple-choice (usually yes/no or range bands such as 'none', 'at least once', '2 -4 times ', etc.) , and open-ended questions. Some questions were adapted from previous course surveys. Features of the questionnaire included: automatic skipping of questions, breaking up the survey into sections with headings, progress bars, greying out of choices when the "none of these" option is chosen, and soft compulsion where respondents are reminded once about unanswered questions. Soft compulsion was used more often at the start of the questionnaire, where questions that were of higher priority were placed. It was not possible to automatically link students and managers nor determine whether nonresponding students had moved jobs or had completed the certificate.
Student Survey
Given that some students complete all the taught units but not the research project, the primary motivation for this survey was to identify potential barriers to completion of this project. Email addresses from students' training agreements were used to send a link to an online questionnaire. These were mainly workplace email addresses. Any alternative addresses given in automated responses were also used, but only cursory Internet searches were made to find other new email addresses. The first email invitation only yielded a response rate of ten percent. Two further reminder emails increased this to 30% overall (20 students). A further eight people answered about half the questions in the survey (that is, there can be up to 28 responses on any given question). The low response rate and out-of-date sample frame mean there are a number of potential sources of bias. Students with stronger opinions or those with time available to answer the survey may have been more likely to respond. There was also lower representation of earlier cohorts (as shown in Table 1 , which demonstrates that the response rates were related to the time delay between the cohort and the survey).
Manager Survey
The design of the managers' survey was very similar to the students' survey. The same sample frame and method to select students was used, as all students had been asked to supply their managers' details and some managers had also attended workshops about the project component of the certificate. Response rates by cohort year for the managers were eight percent for 2009 cohorts, 60% for 2010, 27% for 2011, and 47% for 2012, with one additional respondent whose year was unknown. As shown in Table 1 , the managers' response rates were not as directly related to the time delay between the cohort and survey as the students' response rates. The overall response rate for managers was 42% (21 respondents), slightly greater than that for the students. Just under a quarter (5/21) of responding managers had more than one staff member do the certificate. In most cases this would have been two staff, so overall the managers were reporting on their experiences with a total of at least 26 students.
Identical questions about barriers to completion were used in both surveys to enable comparison of the perceptions of managers and their staff. Given the sources of potential bias, in the main, results have been reported for the responding students and managers only. If this were to be treated as a random sample of all the students and their managers, the margins of error would be substantial. For example, for a proportion of 20 students it is roughly (with finite population correction) plus or minus 18 percentage points. The results given below should therefore be viewed as indicative only.
Survey Results

Pilot and 2009 Surveys
The most common reasons for enrolment given by students from the combined 2007 and 2009 surveys were to improve their statistical knowledge and promotion prospects, or as a refresher course. Students that enrolled to increase their statistics knowledge or assist with career advancement were classed as 'high' motivation, and those who wanted either a refresher, to "contribute to the pilot" or because their manager suggested it were classed as 'low' motivation. Almost two thirds of students (65%) were classified as having high motivation. Unsurprisingly, students with little or no prior knowledge of statistics found the statistical content difficult compared to those with some prior knowledge, but there was no obvious relationship between students' motivation and their prior statistics knowledge.
Only 60% of students completed the certificate within the suggested time (one year). The time it took for a student to complete a taught unit was found to be related to the student's motivation to do the qualification, with 92% of high-motivation and 34% of lowmotivation students completing units. However, prior statistical knowledge did not seem to be related to completion time. About half the students reported that one of the barriers to completion was balancing doing assessments with commitments in their work and personal life. Seven people moved into a new role or organisation during or after the certificate. Only one was explicit that the certificate contributed to their move, stating: "Changed job after completing certificate. Knowledge from certificate is very useful in new job, and encouraged me to apply for new job." All seven of those who changed workplaces midway through the certificate completed it (contrary to the findings of Curson (2004) that this is often a barrier to course completion).
All but one student stated that they would recommend the certificate to others. All the responding managers also said that they would recommend the certificate. While most managers indicated that it was too soon to determine whether the certificate had met their expectations and had a 'wait and see' attitude regarding its impact in the workplace, two thirds (14/21) also stated that there was a noticeable increase in the confidence of staff enrolled in the certificate.
2013 Student Survey
Responding students came into the certificate with highly variable backgrounds in statistics: 21% (6/28) had never studied statistics, 54% (15/28) studied statistics either in senior secondary school or introductory university courses, 14% (4/28) at advanced tertiary level and eleven percent (3/28) as professional development for their job. For a number of students, their prior learning had taken place more than four years ago. Multiple responses were possible to the question on why students had enrolled in the course. Of the 28 students responding to this question, 46% (13/28) did so because they wanted to be more confident using official statistics and 43% (12/28) because they wanted to learn about official statistics. Only just over 14% (4/28) of the responding students enrolled in the certificate because their manager told them to ( Figure 1) .
As with the taught units in the 2009 evaluation, completion of the project was related to its perceived priority. Of the 20 students responding to this section, almost half (9/20) did not start working on the project until after finishing the four taught units. A quarter had not yet started doing the project. However, of the twelve that had not yet started or completed the project, 75% (9/12) still intended to complete it. A quarter (of the 20 respondents) indicated that they had changed role or organisation since beginning the certificate. It is possible that this may have a bearing on future completion of the research project.
A high proportion (over 90%, 20/22 or 21/22 respondents for each unit) of the students agreed or strongly agreed that each of the taught units was relevant to the research project As one student stated, "I'm trying to incorporate all the topics from the course into my research project in some aspect. In that case, all topics are relevant to my research project".
Of the students that had started their project, 27% (4/15) had already applied the skills and knowledge gained in the research project to a moderate extent in their workplace. Students' comments about how they had applied these skills in the workplace included:
. "Applied sampling theory from the course in scoping an observational cell phone use survey." not . "By developing collection reports with some analysis and recommendations from survey metadata." . "Interpreting and explaining margins of errors, odds ratios etc. for research papers." . "To harp on to others about data matching and information privacy."
. "I am now able to analyse data to a deeper extent and have more of an understanding of the information that I send to others. It has given me more confidence in what I do and I can inform others with confidence." . "I started a mini-project (currently on hold) as suggested by my new manager to check if a certain source of administrative data is good enough to be used as quality check for current data."
All the responding students (100%) felt that they were well informed about the research project and 86% (13/15) also considered their managers to be well informed.
2013 Manager Survey
While only 14% of students reported enrolling in the certificate because their manager requested them to, 19% (4/21) of managers reported requesting students to take part. However, it should be noted that the responding managers may not necessarily be the managers of the responding students, as these groups were surveyed separately. Given the small numbers, and different time periods at which the surveys were carried out, no pairing of managers with their students was undertaken. All managers reported having expectations of their staff prior to staff doing the certificate, with most managers (86%, 18/21) expecting increased skills and two thirds (67%, 14/21) expecting their staff to have increased awareness. But only just under half (48%, 10/21) expected their staff to be able to think and/or work statistically as a result of completing the certificate. One manager reported that they expected an "increased ability to connect knowledge of stats with what is happening in our business".
The students had all completed some units in the certificate when managers were surveyed. At this point, about two thirds of the managers (67% (14/21), 62% (13/21) and 71% (15/21) respectively) reported that the course had improved their staff's confidence in statistics, their basic statistical skills and knowledge or their awareness of official statistics. In addition, 52% (11/21) reported that their staff's ability to think and/or work analytically had increased and 29% (6/21) stated that staff had improved in other areas. Less than ten percent (2/21) of managers thought that their students needed more support with the statistical content in the taught courses and only 14% (3/21) that they needed more support with the statistical content of the research project. Open-ended comments made by the managers included that:
. "Completing the certificate was a valuable experience for my staff member. I think it increased her personal confidence with working with statistical information and whetted her appetite for further learning." . "Found it a useful course that I would recommend to a new analyst with limited statistical knowledge and/or knowledge of the OSS (Official Statistics System)."
One manager also commented on the need for follow-up after the certificate was completed, asking "where to after the research project?", and suggesting that discussions could take place "with other parties about the data to better understand it".
Comparison of Common Questions
Although some of the responding managers might not have managed responding students, and similarly some of the responding students might not have been managed by responding managers, the responses for common questions in both the students' and managers' surveys were compared. The course organisers expected that students would have discussions with their manager about the workplace-based research project in particular. Both the students and the managers were asked what discussions had taken place ( Table 2) .
Most of the students had discussed the research topic and getting data with their manager, but only half discussed choosing methods, creating statistical outputs, their first draft, or submission of the assignment with their manager. Some students also disagreed that their discussions with their manager were productive (40%, 8/20). Just under two thirds (62%, 13/21) of managers reported reviewing the project with their staff. The proportions of managers who reported having had a discussion were lower than the students in all cases except writing a first draft. Managers were more likely to respond N/A (not applicable) in each of these categories than students were. Some managers surveyed had inherited staff doing the course, which would have increased the number of N/A responses. Chi-squared and Fisher's exact test for odds ratios indicated no statistically significant differences between any of the responding managers' and students' responses.
Identical questions were also asked about perceived barriers to completion of the research project. As Figure 2 shows, there was a difference between what managers and students reported. Figure 2(a) gives the managers' perceptions of barriers to completion, and Figure 2(b) gives the students' perceptions. Table 2 . Percentage of respondents reporting discussion about aspects of the research project. The 95% confidence interval for the odds ratios are given in Table 3 . An odds ratio of less than 1 implies that the students were more likely than the managers to select a barrier and an odds ratio of more than 1 that they were less likely. Confidence intervals that contain 1 are not statistically significant. Managers were again more likely than students to tick the N/A response. The results indicate that the students were more likely than the managers to say that the manager was well informed about the project or that the research project was a low priority for the student. That is, managers and students had similar perceptions on whether the project was a low priority for the manager, but not on whether it was a low priority for the student. Neither managers nor students thought that the certificate was too difficult or that twelve months was not long enough. Despite the students' variable statistical background, very few thought that the content of the certificate was too difficult. Feedback from both the 2009 and 2013 surveys indicated that students felt well informed, that almost all would recommend the certificate to others, and that some had started applying their new skills in the workplace while still partway through the certificate, suggesting that the certificate did meet students' needs. Feedback from students also reinforced the relevance of the material in the taught units to their workplace-based research projects. Managers also indicated that at least some of their needs were being met with about two thirds in both surveys reporting increased staff confidence. Managers thought the content was not too difficult and all would recommend the certificate to others. Two thirds of the managers surveyed in 2013 also reported improved basic statistics skills, and almost three quarters reported increased knowledge and awareness of official statistics. That almost a quarter of these managers had more than one student doing the certificate may also imply some satisfaction with the certificate.
Number of respondents
Barriers to Completion
Some barriers to completion of the certificate were easy to identify, including the time constraints imposed by other commitments, delaying the start to the research project until after all the taught units were completed (about half the students), and the project being a low priority for students and/or their managers. High enrolment motivation was also related to completion of the certificate. Some factors, such as the students' prior level of statistics or movement between jobs, did not appear to be related to course completion. However, there is clearly room for improvement in terms of increased completion rates.
Modifications Made to the Certificate
The feedback obtained from the 2007 pilot, together with concerns expressed by the then assessor and the analysis of the level of complexity of the assessment questions, resulted in a number of changes to the certificate. These included: the order of delivery of the taught units, the teaching style of one teacher, assessment questions (number of questions reduced and questions ordered by difficulty); worked examples (these step-by-step descriptions of how to answer questions were fine-tuned to show students what was required for a pass); and tutoring and mentoring systems (extended). Following the 2009 update, a 16-credit 'umbrella' workplace-based statistics project was included so that there was direct transference of the learning from the taught units back to the respective student's workplace.
As one of the major lessons learned was that students often delayed the start of their research project until they had completed all the taught units, in the first cohort after the 2013 survey a programme to encourage students to begin work on their research project early was introduced. This included: providing information about the project at the very beginning of the certificate and reiterating this in each taught unit; bringing managers together in short (1 -2 hour) workshops about the project and requiring students to submit research plans in the first few months of starting the certificate. Early indications suggest that these initiatives are already having a positive impact, in particular the last, with all but one of the students in the latest cohort completing a research plan by the required date. In a number of cases, the submission of one-page plans for the research made it clear to the course coordinator where students needed guidance, especially in terms of the type and level of statistical analysis. The impact of these initiatives on completion rates will continue to be monitored. Both the course material and the assessment questions were also reviewed following the 2013 survey.
International Extensions
Following the 2013 survey, two new initiatives involving the Certificate of Official Statistics were developed.
The first was the result of the Tongan cohort that took place early in 2012. Initially 20 students from six Tongan Government agencies (eight from policy ministries or the Ministry of Finance and National Planning, and twelve from the Statistics Department) enrolled, but only 18 submitted assessment material. These students were not included in the New Zealand surveys but also had a completion rate for the assessments that dropped off substantially over time. At the end of 2013, 17 students had achieved one or more of the taught units and six were working on or had passed the final research project unit (and were therefore heading towards completing the certificate). One outstanding student subsequently went on to do postgraduate studies. Unlike the New Zealand students, a number of the students who had partially completed the certificate withdrew because they had changed jobs. Several others also partially completed because they moved to New Zealand to live. Although this cohort may be viewed as only moderately successful overall, for many students it was their first post-school qualification, and it was used as the basis of a proposal to the New Zealand Ministry of Foreign Affairs that provides aid to Pacific Island countries. Funding was subsequently approved in mid-2014 to develop and deliver the certificate, adapted for the Pacific context, to up to 100 students in four Pacific Island countries. This is now underway.
Not all students participating in the taught units were seeking formal qualifications. Students also found it hard to balance learning with work and family commitments. One possible way of addressing these issues is to have learning available in different formats. A second joint endeavour involved New Zealand academics, John Harraway from the University of Otago and Sharleen Forbes from Victoria University, and staff from the Royal Statistical Society Centre for Statistical Education at Plymouth University. This project aimed to develop problem-focused (rather than technique-focused) e-learning material to enhance and replace some of the written material on the certificate. The resulting web apps are freely available, accessible on a variety of IT platforms (e.g., desktop computers and laptops, tablets, and smartphones) and have interactive content, making them less like static e-books and more like a miniature learning environment including questions, quizzes, animation, videos and interactive tables and graphs. The first three web apps developed were:
1. Measuring Price Change (focusing on the CPI, working with price indices, change of base, time series in connection with the CPI, moving averages, trends, seasonality, and policy uses of price indices) http://iase-web.org/islp/apps/gov_stats_priceindices 2. Comparing populations (over time, between countries and between groups within countries including aspects of demography such as fertility, mortality, migration, life tables, population pyramids, age standardisation, and odds ratios) http://iase-web.org/islp/apps/gov_stats_populations 3. Graph It in Excel (discussing good and misleading data presentation and giving instructions for the creation of simple graphs including boxplots and population pyramids). This web app was developed because many state-sector policy advisors only have access to Microsoft Office products in their workplace. http://iase-web.org/islp/apps/gov_stats_graphing
The three web apps were officially launched at the 2015 World Statistics Congress and are now hosted on the international Statistical Literacy Project website. They can be accessed using the URLs given above. National Statistics Offices in several African countries (including Mozambique, Angola, Malawi, Gambia, Kenya, and South Africa) have already expressed interest in using the web apps. UNSIAP also plans to use them in a workshop in Bangkok in 2015 for statisticians from National Statistics Offices in Asia and Africa.
Concluding Comments
In its current form, the New Zealand Certificate of Official Statistics is a mix of externally taught and assessed units and a workplace-based, but externally assessed, project. As Vaughan (2008, 19) states, "Workplace learning is not just a one-way process then. It is an interaction between workplace, learning, and the learner". That is, in this certificate students need to interact with their managers when choosing the research project and throughout its development. Possible reasons for the perceived managers' low priority for the project could be they see it as additional to their negotiated annual work plans, or they feel that they have contracted out the students' learning in the certificate through payment of their enrolment fees. An ongoing issue for the workplace-based research component of the certificate is getting managers to accept that "Workplace learning projects require substantial investments of resources, commitment and energy from both employers and employees" (Alcántara 2006, 1) . Extra effort has been required to remind managers to allocate sufficient work time for both themselves and their students in order to gain maximum return from their investment in this training. While a number of initiatives have been introduced to help improve the completion rate in the certificate, what has not been measured yet is whether or not participation in this national certificate has a positive effect on organisational performance, decision-making processes, or statistical outputs in the agencies where students work. This is an area for further research.
